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We have Af=85, T=5°'4, A--75, * = 600 seconds.
_                              T1    4-2x85x54                                                   '
Hence                  £=-----j^-----=4-28 volts.
Again from the above we can calculate the resistance of the wire in which the current is flowing, for the current of -75 ampere is pro-              9~
duced by an E.M.P. of 4'28 volts.
Hence the resistance is 4-28/-7S or 5*71 ohms.
179-   Joule's law applied to a battery.    It should             |
be noticed that in the above sections E stands for the difference               |
of potential between the ends of the wire and R the resistance of the wire.                                                                                             /
We can however apply the same reasoning to the complete circuit including the battery.    If E be the electromotive force               i|
of the battery a quantity of electrical energy EQ disappears when Q units of electricity pass completely round the circuit,                ,
and if no external work is done this reappears as heat in the               |
various conductors of which the circuit is composed.    If we               4
write Q-it and E=(B + R)i, B being the battery resistance, R that of the rest of the circuit, then
and of this heat an amount BtftjJ appears in the battery, Ri^tjJ in the external part of the circuit.
Example. A "battery whose resistance is half an ohm is producing a current of 15 amperes in a circuit whose resistance is 10 ohjns, find the heat generated per second in the battery and in the circuit. Find also the E.M.F. of the battery.
We have E=Ri = 15 x 10-5 = 157'5 volts.
In calculating the heat we must remember that in this formula both % and E are to be measured in C.G.S. units. •
Hence                 i = 15 amperes = 1'5 C.G.S. units,
£ = 10 ohms = 10 x 109 C.G.S. units,
B =-5 ohm = -5xl09 C.G.S. units,
J= 4-2 xlO7 ergs. Hence for the battery
CT   A    1-5 x 1-5 x-5 x 109   nn Heat=-----—-——------p=26'8 units,
and for the wire
w   ,    1-5 x 1-5 x 10xlO»    KOKfi     ., Heat=------..»..,rt,------=535-6 units.